The increasing demand for specialised instruction or lexis for Non-Native English Speakers (NNES) in various disciplines has brought about extensive research of specialized vocabulary in academic texts which help learners to make acquainted with their discourse communities. The word list which consists of the most essential words or known as "building blocks" in the specialized field is regarded as one of the most significant prerequisites in terms of curriculum development. This research emphasizes on the most frequently used engineering academic vocabulary in the form of an engineering technology word list developed using locally written Malaysian engineering technology textbooks for vocational programmes in upper secondary education. The frequently used engineering technology words are selected from the vocationalprogramme engineering corpus (VPEC) to enhance English for Engineering Purposes (EEP) learning. A word list named Engineering Technology Word List (ETWL) is developed and it is a valuable resource to English for Engineering Purposes (EEP) in Malaysia. The introduction of this word list can be a source of reference where key vocabulary can be accessed for curriculum development in vocational programmes. Besides that, in order for the publishers and EEP textbook writers to further advance the arrangement of vocabulary in developing EEP material, the ETWL should be the key reference.
Introduction
The trend of education has revolved from teacher-centred or long-established systems found in schools to learner-centred, which focuses on the needs of the students (Nunan, 1996; Cheng, 2000; O'Sullivan, 2004) . Due to this, courses and teaching materials are designed with specific group of learners in mind (Moir & Nation, 2002) . In response to recognizing learners' needs, extensive research has been conducted on specialised vocabulary in academic texts which helps to socialize learners into their discourse communities (see Mukundan & Ng, 2012; Wang, Liang & Ge, 2008) . Researchers have generated word lists which comprise the most important words or "building blocks" for specialised fields in assisting students' curriculum development.
The third type of vocabulary is the technical vocabulary, which is designed specifically for learners with special purposes. Words from this category are related closely to a subject matter and they are specialised knowledge in a particular field (Chung & Nation, 2003; . Vocabulary learning, particularly in the acquirement of technical terms of a specialised discipline, is important in students' comprehension in their studies in specialised fields. There is little consensus on what technical vocabulary is. This is due to no distinguished approaches are being employed in determining which words are technical enough to be categorized under this grouping, and no studies can be recognized that measure up the efficacy of various approaches (Chung & Nation, 2003; .Lastly, low frequency words are infrequently used words with wide range which have poor coverage in academic texts (Chen & Ge, 2007) . Low frequency words can be described as "words of moderate frequency that did not manage to get into the high-frequency list, proper nouns and words rarely used" (Nation, 2001, p.11) . This research aims at developing an engineering technology corpus in Malaysia and the creation of an essential word list, consisting technical and semi-technical engineering words for the field of engineering at vocational school or pre-university level. Therefore, the development of a word list named Engineering Technology Word List (ETWL) will be an asset to English for Engineering Purposes (EEP) in Malaysia, which will be the basis of key vocabulary identified for curriculum development in vocational school programmes. The publishers and EEP textbook writers should make ETWL as the key reference for textbooks produced for secondary, pre-university or university levels. The following sections discuss about the properties of specialised vocabulary and its methodology adopted for the selection of essential words which compose of the ETWL. Section 3 will present the results and discussion in detail about this study whereas section 4 and 5 elaborate on the implication and limitation and future research respectively. In the final section, the researchers would sum up the research, reiterating the value of this ETWL.
Specialised Vocabulary
Malaysian students in general have limited exposure to English -a language which is perceived as a foreign language -during their secondary education. Factors such as a lack of competency among English teachers and discrepancy in students' proficiency in the language are also key causes which lead to relapse (Choy & Troudi, 2006) . These factors have led to generation after generation of Malaysian students who are poorly equipped with their secondary education and face great difficulties in coping with the English language. According to a local Malaysian newspaper, the English proficiency level of Malaysian undergraduates is not up to the world's standard (The Star, ~ 45 ~ 2011, November 7). To make matters worse, these students not only need to cope with the complexity of the language, as they approach tertiary education, they face more challenges, especially in acquiring essential specialised vocabulary in their respective fields.
Bearing those factors in mind, one of the most common problems in specialised vocabulary acquisition is the incapability in recognising the technical words. Most technical words have Greek or Latin based forms and they occur only within a specialised area (Chung & Nation, 2003; ; hence, learners who do not have sufficient exposure have difficulty in identifying and interpreting definitions or meaning of words. There are two major problems for teachers in helping learners deal with technical vocabulary. Firstly, the English teacher does not usually have specialist knowledge of the learners' technical areas. Secondly, technical vocabulary needs to be worked on while getting on top of the specialized field. However, the situation can be improved, if these general English teachers are equipped with a specialised word list for teaching the targeted students.
Technical words or vocabulary are closely associated to a specific subject knowledge, field or area of study which occur in specialist domains only with specialised terms (Nation, 2001; Chung & Nation, 2003; . Specific technical words do not possess direct synonyms, variable semantic and wide range (Mudraya, 2006, p.238 ). According to Nation (2001) , there are degrees of technicality of words based on how limited the words are to a specific field. The degree of technicality has been described thoroughly by Menon & Mukundan (2010, p. 243 ). Their definition of the level or degree of technicality is discussed below:
1. Highly technical words -these are words which appear rarely outside its particular field such as 'epithelial' and 'chromosome' in the science and medical fields.
4. Non-technical words -these are words which are common and have little specialization of meaning, for example 'hospital' and 'judge'.
As explicated earlier, technical vocabulary is part of a system of subject knowledge. It could thus be identified by referring to specialists who have good knowledge of the subject area. This can be done in two ways. The first way is by using a technical dictionary compiled by a subject specialist or group of specialists (Nation, 2001, p.201; Oh et al., 2000, p.304) . The other way is by making use of clues that the most relevant specialist, the actual writer of the text, used to mark the words considered to be important for the message of the text, since when new terms are introduced in a text, the writers deliberately provide contextual clues to help readers manage new terminologies (Williams, 1981; Bramki & Williams, 1984; Flowerdew, 1992) . Due to the reason that technical vocabulary only occur in a specialist domain, another approach for identifying terms would be to compare the frequency of words occurrence in a particular subject area with their frequency of occurrence or non-occurrence in another area or range of areas. Technical terms should either only occur in a specialist area or occur with much greater frequency in that area as compared to other areas (Becka, 1972; Yang, 1986; Baker, 1988; Farrell, 1990; Sutarsyah, Nation & Kennedy, 1994) . This kind of comparison can be done using a computer and any of the various corpora available.
When the range of target topics and languages are systematically limited, specialised vocabularies can be harvested (Nation, 2001) . In this study, identifying the specialised engineering technology words are the main foci. What is defined as specialised is that the frequency counts using specialised corpus and gathering relevant feedback from the expert (Nation, 2001) ; in this case with the help of the technical dictionary (Chung & Nation, 2004) are both implemented in this research. Thus, the specialised engineering word list harvested in this study using academic texts can be ~ 46 ~ defined as field-related words with significant frequency as compared with a larger reference corpus and it consists of both the technical and semi-technical engineering words. This study adapts and adopts methodologies of the specialist researchers in harvesting technical word lists which are not widely investigated in Malaysia and in the world of ELT. Building a field-specific corpus out of materials gathered from a specific field is most appropriate for students in a discourse community (Mudraya, 2006; Ward, 2009; Martínez, Beck & Panza, 2009 ). With the creation of customdeveloped specialised word list, learners will be able to be associated into their discourse community more holistically.
Learning Vocabulary from a Word List
Learning from a word list can be beneficial to learners, especially learners of English as a second language (Thornbury, 2004; Nakata, 2008) . In this research, the word list created is believed to be put into extensive and beneficial use by students whereby students will actually take the initiatives to find the meanings of these specialised words in their first language. Thus a word list is a presentation of L2 words which are tabulated side-by-side with the L1 translations, terms or definitions (Nation, 2001; Thornbury, 2004; Nakata, 2008 ).
According to Nakata (2008) , list learning is categorized as a kind of rehearsal where new information is 'over-learned' and encoded into the long-term memory. If only expanded rehearsal can be adopted and practised by learners, learning vocabulary from a word list can be very effectively executed provided that various methodologies and approaches are incorporated while using the word list (Nakata, 2008) . Thus, the word list created from this research can serve only as an ultimate guide where teachers and learners should also teach and learn the word in various holistic and creative manners so that the words from the list can be beneficial to all.
Following the research, it is expected that the use of word list for specialised fields will contribute enormously to students' curriculum development. In taking into account the use of word list for specialized fields in assisting students' curriculum development, there are two interrelated features of vocabulary occurrence in texts. These two features can be divided according to their role in encouraging incidental vocabulary acquisition. The first feature is repetition. However, there is no estimated total number of repetitions of a word to secure it to be learnt (Huckin & Coady, 1999) . Nonetheless, numerous researches have suggested a target of 10 repetitions in order to learn unknown words (Saragi, Nation, & Meister, 1978; Nation & Wang, 1999; Webb, 2007) .
Meanwhile, spaced repetition comes second. Baddeley (1990) whose research in memory revealed that spaced repetition (i.e the distribution or 'spacing' of repetitions of a word across a text) has the ability to aid acquisition of words as opposed to repetition that is massed (i.e., the concentration of repetitions of a word in a particular part of a text). Massed repetition carries the notion that repeated attention to a word over an uninterrupted length of time; for example 6 minutes, in which spaced repetition relate to providing the same amount of attention to a word over a longer period of time, such as two minutes on three occasions over a two-week period.
Hulstijn (2001, p.286) asserted that "several decades of psycholinguistic research have made it clear that lexical information simply must be reactivated regularly" for retention in real time communication. On the other hand, Ranalli (2003) established that the primary principles for word acquisition are to: 1) use distributed rather than massed repetition; 2) strengthen the intervals between repetitions as the items become more preset in memory; and 3) concentrate more on difficult-to-learn items. In fact, Thornbury asserted that in order to acquire a functioning lexicon is "simply a memory task" (2002, p.145). Aiding learners to develop the quality and efficiency of their repetition is not only pedagogically defensible but is warranted.
Methodology
This study incorporates only the prescribed Malaysian engineering technology textbooks for Malaysian upper secondary vocational schools for Form 4 and Form 5 levels. It does not include, in any form the language used in the vocational engineering classrooms and in the examination or test papers at Malaysian national levels. These are the books prescribed to vocational students to be used throughout Malaysia. They are the most appropriate materials used to build the corpus as they are exclusive to the field of engineering for pre-university level. The engineering technology textbooks were chosen because the specialised words identified are assumed to be commonly used across all the engineering disciplines. Furthermore, this is the first pilot study on engineering texts done in Malaysia to develop an essential engineering word list. Thus a limited corpus was used for the purpose of this study.
All the related pages of the textbooks were scanned, digitized and converted into the text files for further analysis using the computer-based approach. The selected books are the prescribed texts by the Malaysian Ministry of Education as below: 
Word List Harvest Process and Word Selection Criteria
The process used in this study looks at the comparison with a larger corpus to determine and identify the highly technical and semi-technical engineering vocabulary, termed as the engineering Also, the specialised words or the engineering technology words are technical and semitechnical words which do not include English function words, the words from the General Service List (GSL) (West, 1953 ) and the Academic Word List (AWL) (Coxhead, 2000) . These types of words can be removed using the RANGE software and this step was implemented after comparing the corpus with the much larger BNC corpus. At this step, RANGE functions as a filter which can segregate the words those of the function, GSL and AWL lexis. The function words, GSL and AWL files, along with the word families were preloaded by the developers of this software. After ~ 48 ~ removing the function, GSL and AWL words from the analysed engineering technology corpus, the remaining potential words for the list were compared with the on-line McGraw-Hill Dictionary of Engineering, Version 1.0 (2008). In the creation of the pilot science-specific word list (Coxhead & Hirsh, 2007) , the words from the GSL and AWL were also removed to find out to what extent there is a list of words occurring outside the GSL and AWL with reasonable frequency and range.
The dictionary was chosen because of the involvement of McGraw-Hill companies in publishing widely in the field of engineering ranging from industrial engineering to the more specific aerospace engineering. If a word from the list appeared in the on-line dictionary, it was then termed as a technical engineering word. Else, the word is considered as a semi-technical word which is almost equally as important. Two experts from the researchers' university, which is an engineering based university, were consulted for their expertise if some of the technical vocabularies identified were technical or semi-technical. Only after these processes, a word list of essential words in the field of engineering technology were determined and segregated. Recommendation regarding using a four step rating scale by Chung and Nation (2003; ) is indeed reliable and valid. However, the computer-based approach was preferred in this study due to its practicality (in terms of time consumption) and this approach is more objective as different raters may have different point of views regarding words which should be included in any technical vocabulary lists. ELT practitioners in Malaysia may not possess the needed field expertise as well as the time to carry out the research using the inter-rater reliability concept of the four-step rating scale.
In short, the criteria set for the inclusion of the words into the specialised Engineering Technology Word List (ETWL) are:
1. The frequency of the words from the engineering technology corpus must be significant enough, according to the Keyword function in the WordSmith Tools 5.0 to be regarded as the specialised engineering vocabulary after a comparative analysis with a larger reference corpus (BNC).
2. The words must be closely related to the engineering field. Thus, the lexical items found must be outside of the GSL and AWL list of words. The general English function words must also be removed.
3. The specialised words identified must match the technical words found in the McGraw-Hill on-line dictionary to be considered as technical words. Else, the particular word should be regarded just as a semi-technical engineering word.
4. The identified technical and semi-technical words must be cross-checked with the two experts in the field of engineering to ensure the appropriate words were regarded as the technical words or the semi-technical words or should be omitted.
Results and Discussion
"A corpus needs to be justified in linguistics terms -it is not any large collection of texts and corpus linguistics does not begin by accepting certain rules as given; it defines its own sets of rules before applying" (Menon, 2009 , p.7). The target corpus needs not be a very large one; even a small corpus can represent a specific part of the language (Mudraya, 2006; Mukudan & Menon, 2007) .
From the analysis, the corpus of engineering technology has the strength of 124,584 words and 7,160 types of words. Both textbooks were also analysed in terms of the consistency ratio (types/tokens ratio) and the density ratio (tokens/types) to find out the difficulty level of the prescribed scientific textbooks. The results are shown in Table 1 : From the results shown, it is implied that the upper secondary school students in vocational schools in Malaysia have to deal with books which are crammed with words. A new word is introduced after every 9th word for the Form 4 KBSM Engineering Technology textbook whereas for the Form 5 KBSM Engineering Technology textbook, a new word is introduced after the 7th word. Thus, students need a list of words which can help them to focus and understand the engineering textbooks better. In fact, students should focus more on the engineering technology words which are specialised in nature to facilitate better comprehension at college or university level.
The creation of the corpus is aimed at students who barely know specialist engineering words. This research only focuses on the raw words (regarded as types) appearing in the corpus. The word families of a particular word will be regarded as word types as well. For instance, the word 'circuit' and 'circuits' will be considered as two entries of the word types in the list. The word list generated is a list of word types. The words types found were not categorised according to word families because students should learn every single word individually in a lexico-grammatical or authentic context to promote better understanding in the specialised field (Ward, 2009 ), since most Malaysian students have not attain mastery command of English. By concentrating on word types rather than families, it facilitates learning of individual word in its common structures in the texts, besides diminishing the additional learning load associated with derived and inflected structures (see Ward, 2009; Mukudan & Ng, 2012) . Most of the words that made it to the specialised list of engineering technology almost always have the frequency of appearing seven times in the textbooks or corpus, a suggested figure by Thornbury (2002, p.24) for vocabulary retention.
The corpus was cross-checked with the harvested word list as well as those lists of the GSL and AWL to determine the word coverage of the engineering technology texts accordingly. According to Nation (2001) , almost 80% of all academic texts consist of high frequency words, with 5% of technical words and low frequency words respectively. Also, the AWL should provide coverage of 10% in any academic texts. However, in this study, that would not be the case except for the AWL coverage in the texts. Table 2 indicates the word coverage of the texts according to the characteristics of vocabulary that of the high frequency words (the GSL), the academic words (the AWL), the technical words and the low-frequency words. Denotes: *Approximation according to Nation (2001) findings. ** Percentage of coverage provided by the ETWL (313 word types). The list of words of the ETWL is attached in Appendix A.
~ 50 ~
The results indicated that the harvested list actually can provide up to 8.7% of the coverage of the texts despite the small number of words attained from the analysis. It is definitely obvious that the need for the specialised list is significant for the field of engineering, as the percentage of the GSL coverage is not as advocated by Nation (2001) and Coxhead (2000) that the coverage of the GSL words should be around 80% in any academic texts.
Then, two engineering experts from the researchers' university were consulted regarding the doubtful words which were supposed to be part of the list. They were the words that may have fulfilled all the conditions at the marginal border-line or they were considered as neither technical nor semi-technical words. There were 179 words that were considered doubtful for the inclusion into the list and eventually they were rejected (as appended in Appendix B). With a list of 313 word types, learning of engineering words can be better facilitated. Learning from a list can be fruitful if the words are taught systematically and holistically in the classroom environment. The value of learning via a word list perhaps has been underestimated. No doubt students need to have the inner drive and take the initiatives to search for the definition of words and the translations into their first language of the essential word list. It is apparent that searching for technical terms in engineering can be made easier with the use of on-line dictionary. 20 samples of the words definition from the ETWL are shown in Appendix C, using the on-line McGraw-Hill Dictionary of Engineering (2008). Learners should learn the essential word list and the definition in order to understand the subject matter better. Some reasons behind the benefits of list learning would include large numbers of vocabulary can be acquired by students in a considerably short time, perhaps an estimation of thirty words an hour if they are well-rehearsed (Thornbury, 2002) . Repetition and recycling of these words are important so that students can learn the vocabulary much more effectively (Mukundan, 2007; ).
Implications for Teaching and Learning of Vocabulary Using a Word List
As a result of this research, a specialised engineering word list of 313 words is now available for future use in the field of English for Engineering Purposes (EEP), focusing on engineering technology. Learners and instructors alike will appreciate this list as a valuable tool as the words found are closely related specifically to engineering technology. The word list will be an asset to EEP as this will be the first time a word list can be the basis from which vocabulary is identified for EEP curriculum development. Like the Medical Academic Word List, MAWL (Wang, Liang & Ge, 2008) , the ETWL aids students and instructors to focus on specific vocabulary in a more vivid and systematic way that facilitates pedagogy. If only the list learning method can be taken care of by learners and educators alike holistically, the specialised word list harvested from this study can prove to be ground-breaking for learners or student engineers who need their instant fix of engineering vocabulary dosage for academic purposes. Students need wide contact to the words right through the texts to encourage learning and acquisition of the vocabulary (Tomlinson, 1998; Nation, 2001; Coxhead and Byrd, 2007) . The ETWL is a must-have reference for publishers and engineering textbook writers to enhance or to improve the presentation of vocabulary in EEP materials.
With specialised word lists, learners will be better guided in their vocabulary learning needs, as compared to decades ago. In order to encourage vocabulary acquisition, creative activities for students to explore the essential vocabulary are needed such as the split information, whereby ranking and sharing of information is required (Nation, 2008) . Teachers can also introduce fun vocabulary-focused activities for learners to facilitate better learning of the words like in the game of 'Bingo', story constructions and random words connection activities from the list (Thornbury, 2002 
Limitations and Future Research
One of the limitations of the study is that there will be an abundance of information due to the thorough analyses of various features such as the syntactic, pragmatic and phonological elements of each word. This may require more effort and time for information processing in the long run. However, this study only focuses on the lexical aspect in the development of an essential word list.
The word list developed is as up-to-date as the current upper secondary Malaysian engineering textbooks of Form 4 and 5. Should the textbooks were rewritten, another analysis must be carried out. Also, in the Malaysian upper secondary textbooks series, there are civil, mechanical and electrical and electronics textbooks. These texts should be included in building a larger corpus to find out more about the engineering vocabulary needed for upper secondary or pre-university education in Malaysia. This study is more like a pilot study of developing engineering-based word list for Malaysian students and the other engineering texts were not included. It was assumed that the engineering technology texts best represent the entire engineering education of upper secondary education as they are not related specifically to an engineering discipline. If possible, electronic version of the texts should be used in a study like this to avoid human errors, difficulties in scanning and save more time. Research can also be carried out comparing the Malaysian upper secondary engineering texts with the pure science texts, such as physics, chemistry and biology to identify the variant properties of the respective texts.
Conclusion
The subjects in engineering can be a tough field to study especially when English is not the first language for the learners. Without a comprehensive word list in the field of engineering education, in particular one that is pedagogic in orientation, pedagogy in the definite field can be tricky as learning a language for specific purposes can be a daunting task if the learners are not well guided. It is not an easy task to guess technical or semi-technical engineering technology words from context as student engineers are yet to be expert practitioners while studying in colleges. With lack of adequate background in that technical area (learning technical words is closely related with learning the subject), these technical words are hard to comprehend or guess, especially the terminological words which have very narrow range (Nation, 2001) . With the harvested word list, it can be a 'quick fix' for both the students and teachers who are in need of essential engineering vocabularies to function better in the ESP or EAP classrooms. Knowledge of these vocabularies is important for the academic path of learners in becoming professional practitioners or furthering studies in the field of engineering.
Without a word list, material developers might not be able to develop books in more holistic and thorough approach. They will solely base on intuitions and this can lead to the use of vast varieties of words which are not significant and exclusive to engineering education. The ETWL is able to enhance vocabulary learning within the engineering technology context with a word list of 313 specialised engineering technology words selected from a corpus of 124,584 words which serves as a suitable guide for the learners in the field of engineering. Therefore, the study is hoped to supply more knowledge in students' curriculum development especially in the use of word list in the field being discussed. Like in most cases of learning vocabulary, especially in the learning of low-~ 52 ~ frequency words, memorization is needed to enable students to master the vocabulary. Explicit learning of vocabulary can be effective if intentional and constant attention is given by learners (Nation, 2001 ). Thus, using a word list, the intensive and extensive exposure to the essential specialised words can assist students who have specific field-related needs in using 
